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urea concentrations of 300 to 400 mg/I 00 ml, and a fall in creati-
nine clearance to 10 to 20 mI/mm. The pig becomes polyuric and
unable to pass a concentrated urine. Sections of the kidney in this
phase show large numbers of intratubular crystals, eroded tubu-
lar epithelium, fragmented basement membranes and an acute
interstitial inflammatory reaction. Four weeks after feeding of the
mixture was stopped renal function improved rapidly. Serial sec-
tions of the kidney during this period suggest that intratubular
crystals are able to pass into the interstitium, and that ruptured
tubules are able to successfully recanalize. In spite of large areas
of fibrosis and some glomerulosclerosis, renal function continued
to improve and six months after feeding of the mixture was
stopped most of the creatinine clearances were greater than 100
mI/mm. Apart from contracted linear scars, kidney sections
appeared normal. These experiments show that the kidney is
able to recover functionally and histologically from a severe
crystal nephropathy which has caused structural damage to the
renal tubules. This work provides a model for the study of
crystalline nephropathy in man and is of relevance to the
nephropathy of gout.
Vesico-ureteric reflux and renal scarring—with and without
infection. C. J. Hodson, Memorial University, St. John's, New-
found/and. In young pigs, if artificially produced vesico-ureteric
reflux is combined with bladder wall hypertrophy (caused by
partial stenosis of the urethra), reflux of a degree equivalent to
"moderate" reflux found in children will result. When a bladder
pressure of about 35 mm Hg is reached, reflux also takes place
into the kidney substance, involving segments which vary in size
from the tissue draining into one duct of Bellini to the equivalent
of several renal lobes. The distribution of this intrarenal reflux
is similar to that found on voiding cystography in man, being
maximal in the renal poles. Different results emerge if a) the
pressure is slowly but steadily further increased—which causes a
mixture of obstructive nephropathy and focal scarring; h) if
urethral obstruction is released and intrarenal reflux with bladder
wall hypertrophy persists for a time—when focal scarring,
macroscopically indistinguishable from "atrophic pyelone-
phritis," develops; and c) if infection is superimposed—when
the scarring appears the same as in b) macroscopically, but has
the histological features of human pyelonephritic scarring. It is
concluded that the phenomenon of intrarenal reflux (pyelo-
tubular backflow) is a major factor in the production of focal
renal damage when associated with either infection or increased
pressure within the urinary tract, or both.
The role of introital enterobacteria in the etiology of recurrent
bacteriuria. W. R. (attell, M. .4. McSherry, M. Ronketti, E.
Powell and F. O'Grady. Departments of Nephrology and Bac-
teriology, St. Bartholomew's Hospital and St. Leonard's Hospital,
London. Controversy still exists as to the role of introital carriage
of enterobacteria in the pathogenesis of recurrent bacteriuria.
Thus, Stamey and his colleagues have suggested that there is a
biological difference in the introitus of woman susceptible to
recurrent infection in that, in contrast to normal women, it
regularly harbours enterobacteria (Fair et al, 1970; Stamey et
al, 1971). Studies of our own (O'Grady et al, 1970) and those of
Cox, Lacy and Hinman (1968) have, however, failed to demon-
strate striking differences in introital enterobacterial carriage in
normal women compared with those with recurrent bacteriuria.
We now report a further detailed study of introital entero-
bacterial carriage rates in normal women, patients with re-
current bacteriuria, patients who are symptomatic and abac-
teriuric and patients who are both abacteriuric and asymptomatic.
No significant difference has been observed between the patient
groups, and only small differences between patients and normal
women. It is concluded that the presence of enterobacteria in the
introitus plays only a minor permissive role in the pathogenesis
of recurrent bacteriuria.
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Renin and the juxtaglomerular apparatus in experimental post-
Goldblatt hypertension. U. J-felmchen. Pathologisches Inst if uf der
Universität Tdbingen, Tilbingen, Federal Republic of Germany.
Hypertension persisting after removing the ischemic kidney in
either one-kidney- or two-kidney-Goldblatt hypertension (post-
Goldblatt hypertension) has been investigated in male Wistar-
derived rats by measuring plasma and renal cortical renin levels
(PRA and RRA), and by morphological studies of renal vessels
and the juxtaglomerular apparatus (JGA). In chronic one-
kidney-Goldblatt hypertension (more than three weeks after
clamping) removal of the clamped kidney did not normalize
blood pressure (BP). Post-Goldblatt hypertension was pre-
vented by injecting 50 mg/kg furosemide i.p. 6 h before re-
moving the clamped kidney. This type of post-Gold blatt hyper-
tension was identical with renopriva] hypertension and depended
on sodium and water balance. In two-kidney-Goldblatt hyper-
tension, six weeks after the rise of BP the clamped kidney was
lighter (2.88 0.9 vs. 3.85 0.07 g/kg) and contained more renin
(53.0± 2.3 vs. 6.8±2.4 meg A-lI-Eq/kidney) than the opposite
unclamped kidney. Removal of the clamped kidney normalized
BP and, within 24 hrs, depressed PRA from 173 20 to 29 15 ng
A-li-Eq/nil. BP remained low during the following 142 days.
Eight to twelve months after the onset of hypertension, in the
two-kidney-Goldblatt model, removal of the clamped kidney, or
of the renal artery clamp, did not induce a fall of BP to normal
1 Edited by Prof. G. Peters, Lausanne, Switzerland.
values. BP was, however, normalized when the unclamped kid-
ney was removed. Post-Goldblatt hypertension thus, appeared
to depend upon secretion of a renal vasopressor substance
rather than on extrarenal vascular changes or decreased pro-
duction of a renal vasodepressor principle. In two-kidney-
Goldblatt hypertension of one year's duration, the clamped
kidney was heavier than its contralateral partner (2.73 0.02 vs.
2.46 0.8 g/kg BW). RRA of both kidneys did not differ (23.3
4.2 vs. 15.7 2.0 meg A-li-Eq/kidney): the unclamped kidney
had recovered normal RRA. Histologically there was focal
destruction of glomeruli and tubules, as well as concentric
narrowing of all interlobular arteries and afferent vessels as in
malignant nephrosclerosis. JGA's were hyperplastic: the epithe-
bid cells contained large numbers of granules. Post-Goldblatt
hypertension after removal of the clamped kidney persisted un-
altered for more than two months. After two months, plasma
creatinine was slightly but significantly increased when com-
pared to that of unilaterally nephrectoniized controls of the
same age (1.1 0.1 vs. 0.7 0.2 mg/100 ml). PRA was similar in
post-Goldblatt hypertensive animals and normal controls
(48.1±7.2 vs. 50.0±10.1 ng A-Ii-Eq/ml). Post-Goldblatt
hypertension after two-kidney-Goldblatt hypertension, thus,
appeared similar to chronic one-kidney-Goldblatt hypertension,
the clamp on the renal artery in the latter state being replaced by
"intrarenal clamping" in the former. As in one-kidney-Gold-
blatt hypertension, the apparently normal PRA may be con-
sidered to be inappropriately elevated in relation to BP and
sodium and water balance.
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Depression of the natriuretic effect and the urinary excretion of
furosemide by probenecid. Y. Arsian and J. Diezi. Inst itut de
Pharmacologic de I' Université, Lausanne, Switzerland. The
natriuresis induced by furosemide (F) has been shown to be
antagonized by previous administration of probenecid (P).
The type of antagonism and a possible correlation between
inhibition of F natriuresis by P and depression of urinary excre-
tion of F itself after P administration were investigated. Un-
anesthetized female Wistar-type rats were continuously infused
with saline containing inulin (0.2 mi/mm) and, for 100 mm, P
at 1 mg/kg.min. After 100 mm, 0.3 to 160 smoles/kg of F were
injected i.v. Controls were treated similarly, but did not receive
P. GFR, urinary excretion of Na, K and F were measured.
Log dose-effect relationships indicated that P acted as a com-
petitive antagonist of the natriuretic and kaliuretic effects of F:
after P. the sigmoid log dose-effect curves were parallelly dis-
placed to the right without alteration of the maximal effect of F.
The natriuretic potency of F was decreased, after P administra-
tion, by a factor of 10. In parallel, P inhibited the urinary excre-
tion of F: 50 of single i.v. doses of F was excreted within 15
mm in the urine of controls, 11% in P-treated animals. The
inhibition of the natriuretic effect of F was directly proportional
to the decrease of its urinary excretion. These obversations
demonstrate that tubular secretion of F is a condition for its
natriuretic effect, which may depend on the presence of F in
tubular fluid.
Evidence for renal tubular secretion of inorganic phosphate in
the rat. J.-F. Boudr.v, U. Troehier, M. Tooabi, H. Fleisch and
J.-P. Bonjour. Pathophysiologisches Institut der Universität Bern,
Bern, Switzerland. The possible occurrence of tubular secretion
of inorganic phosphate (P1) in the mammalian kidney has been
investigated in rats infused with sodium phosphate (3 to 10
moles/min). Clearance studies and free-flow micropuncture and
microperfusion of proximal tubules in situ were performed. In
clearance studies in anesthetized rats, net tubular reabsorption
per ml GFR decreased markedly in response to P1 infusion. A
similar decrease occurred in thyroparathyroidectomized rats,
albeit at a higher plasma concentration of P1. In conscious rats
the clearance of P, sometimes exceeded GFR at high plasma P1
concentration. Free-flow micropuncture in control rats showed
net tubular reabsorption of P1 along the proximal, and probably
between the end of the distal tubule and the ureteral urine. In
phosphate-loaded rats, receiving parathyroid hormone (PTH,
0.042 lU/mm i.v.) or untreated, an apparent net secretion of P1
was observed between the end of the distal tubule and the ure-
teral urine. En the phosphate-loaded group receiving PTH, net
secretion was also observed in the first part of the proximal
tubule, followed by predominant reabsorption along this seg-
ment. Thus, the early proximal tubule, and probably also the
terminal nephron, may be the site of either net reabsorption or
net secretion. Microperfusion of proximal tubules showed a fall
of the specific activity of perfused radioactive P1, indicating an
entry of P1 into the lumen. In conclusion, evidence indicating
tubular secretion of phosphate has been obtained by three
different techniques in phosphate-loaded rats.
Acute and irreversible renal failure after sulfonamide therapy.
F. (hdtelanat, G. Gabbiani and F. Ruffy.Institut de Pathologic et
Department de Médecine de l'UniversitC de Genéve, Genève,
Switzerland. A 52-year-old woman was hospitalized for pyelone-
phritis of recent onset (two days). She had been treated with
Dolo-Euvernil®, a proprietary drug containing the sulfona-
mide sulfacarbamide. On the fourth hospital day, symptoms of
renal failure were noted. Renal function did not improve in spite
of hemodialysis and the replacement of sulfacarbamide by anti-
biotics, Nine months later, the patient had a renal trans-
plantation with bilateral nephrectomy. Morphological examina-
tion of the kidneys confirmed the presence of chronic pyelone-
phritis; in addition, we noted numerous birefringent crystals in
the tubular epithelium and in giant-cell interstitial granulomas.
The crystals were investigated by means of electron-probe
x-ray microanalysis and were found to contain sulfur. Since
Dolo-Euvernil® was the only sulfur-containing drug given to the
patient, it may be assumed that the crystals contained sulfa-
carbamide or a metabolite. The presence of such crystals in
interstitial granulomas suggested that the sulfonamide may have
aggravated the preexisting renal disease and perhaps contri-
buted to its irreversibility. The presence of intratubular sul-
fonamide crystals and the subsequent development of inter-
stitial nephritis were described in the first era of the clinical use
of sulfonamides. 1 he present observation shows that this
complication may also occur with the sulfonamides used at the
present time in spite of their lower nephrotoxicity.
SNGFR and renal cortical plasma flow during compensatory
adaptation in rats. J. Diezi and Pierrette Michoud. Institut c/c
Pharmacologic de 1' Université de Lausanne, Lausanne, Switzer-
land. Removal of one mammalian kidney is followed by an
almost immediate increase in urine flow from the contralateral
kidney (compensatory adaptation: CA). Male Sprague-Dawley-
rats were infused at 3 mI/hour with isotonic saline containing
inulin and PAH. Inulin TF/P and SNGFR were measured in
proximal tubules before (period 1) and after (period 2) removal
of the contralateral kidney (11 rats). No recollections were made.
Single nephron PAH clearance (SNEPF) was measured in distal
tubules in order to evaluate cortical plasma flow. Sham-operated
rats (N=9) were used as controls. End-proximal TF/P de-
creased significantly from 2.4 to 1.9 between the two periods in
experimental rats, indicating decreased fractional reabsorption,
but did not change in controls. SNGFR did not change in either
group. SNEPF averaged 88.8 3.9 nI/mm in controls and 81.4
3.9 ni/mm in experimental rats (NS). Cortical filtration fraction
(SNGFR/SNEPF distal=SNFF) did not differ between the two
groups nor did it differ from the whole kidney FF (CIfl/CpAn)
within each group. It was concluded that the major change in
superficial nephrons during CA is a decrease in fractional and
absolute fluid reabsorption from proximal tubules without
change in SNGFR or SNEPF. Increases in SNGFR previously
reported to occur in these conditions are considered to be an
artefact related to the recollection technique. Identity of SNFF
and whole kidney FF indicates PAR extraction <100% from
blood flowing through cortical nephrons.
Hematomyelia after hemodialysis. C. Descoeudres, V. D'Apuzzo
and 0. Oetliker. Medizinische Poliklinik and Kinderklinik,
Unirersität Bern, Bern, Switzerland. A 13-year-old boy with
subactute proliferative glomerulonephritis first underwent
hemodialysis in August 1973. Immediately before dialysis,
BUN and serum creatinine, thrombocyte count and Quick value
were 87 mg/100 ml, 15.3 mg/100 ml, 103,000/mm3 and 72%,
respectively. A Mini-D-Kiil apparatus (Cobe Co.) was used for
seven hours without complication. During this time the patient
received a continuous infusion of 11,500 units of heparin
(Liquemin) and at the end of the dialysis an i.v. injection of
2000 units of protamine. During the next 16 hours the patient
developed progressively severe symptoms of transverse myelitis.
A myelogram showed almost complete obstruction at T 9—10.
Within the next several hours, at an operation, a hematoma
6 mm in diameter was removed from the region of the left dorsal
column at the level just stated. Evidence of vascular malfor-
mations or the presence of a tumor was absent. Hemodialysis
was continued, three times weekly, for one month without
further complications. The patient recovered slowly, but even
after one month still had partial paraplegia. He was then lost to
follow-up. This case demonstrates that hemorrhage associated
with hemodialysis may occur in unusual locations.
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Mechanism of the uricosuric action of benzbromarone. J. Fabre,
S. Berthoud, A. Chavaz, G. Politta. Policlinique universitaire de
,nédecine, Genéve, Switzerland. The effect of benzbromarone on
renal functions was studied in eight normal subjects. Uricosuria
increased from 528 139 mg/24 hours before to 1434 793 after
a 100-mg dose of benzbromarone. Uric acid clearances were
between 5.5 and 7.9 mI/mm prior to drug administration and
reached 20.9 to 24.7 mI/mm on the first day of treatment.
GFR remained unchanged. Except for a slight increase of
hydrion excretion, there was no significant modification of the
ionic exchanges in distal tubes. Administration of 100 mg benz-
bromarone 12 and 2 hours before the i.v. injection of 6mg of
phenolsulfonephthalein had no effect on the excretion of the
dye. Similarly, the urinary excretion of phenoxymethyl-
penicillin (60mg p.o.) within 1, 3, 6 and 24 hours was not modi-
fied by benzbromarone. There was no delay in the decrease of
penicillin serum concentrations. Therefore, in contrast to
probenecid, benzbromarone appears to have no effect on the
tubular secretion of organic acids. It probably does not decrease
the secretion of uric acid. Its mechanism of action appears to be
elective blocking of tubular reabsorption of uric acid.
Renal vascular changes in Bartter's syndrome. C. Godard,
M. C. Gubler, M. Broyer and R. Habib. Unit 30 INSERM,
Hdpltal des Enfants-Malades, Paris, France. Renal biopsies of 8
children aged 1 to 8 years and presenting with Bartter's syndrome
(dwarfism; hypokalemic alkalosis; renin hypersecretion; and
secondary, normotensive hyperaldosteronism) were studied. All
displayed marked juxtaglomerular cell hyperplasia and hyper-
granularity. In 6 out of 8 patients, variable degrees of smooth
muscle cell hyperplasia were present in small renal arteries, with
some narrowing of their luniinal diameter. No subendothelial
hyalinization, necrotizing arteriolitis or fibrinoid deposits were
found. The larger vessels had a normal aspect. In most patients,
another important feature was that of an abnormal persistence
of small, immature glomeruli in the outer cortex. From these
observations, it is concluded that renal vascular alterations
characteristic of benign or malignant hypertension are not
observed in Bartter's syndrome, in spite of the striking and per-
sistent elevation of circulating angiotensin levels, which is
present in these patients. Their glomerular pattern has been
compared to that of the normal newborn (up to 30% of the
glomeruli of the fetal type, very high plasma renin activity).
Role of luminal hydrostatic pressure on proximal tubular fluid
reabsorption in the rat. A. Grandchamp, J. R. Scherrer, D.
Scholer and J. Bornand. Laboratoire de Néphrologie expéri-
mentale, Division de Néphrologie et Département de Médecine,
Université de Genève, Genéve, Switzerland. The specific role of
variations in intraluminal hydrostatic pressure (HP) on proxi-
mal tubular fluid reabsorption has been studied, using a modifi-
cation of Gertz's shrinking droplet method in rats, Injection of
oil and saline was standardized with two separate techniques,
A and B. HP was 31.56±1.12mm Hg with technique A and
15.46± 1.51 mm Hg with technique B. The corresponding
tubule radius (r) of split droplets A and B was 21.88 0.44 and
18.57±0.48 l0 cm. In the two techniques, HP and r remained
stable while the isotonic sodium chloride droplet shrank con-
tinuously. The volume of the saline droplets was determined
using a meniscus correction. The reabsorptive rate constant
and the t4 of the monoexponential volume decrease of the
saline as a function of time amounted to O) 2.48 0.42 (16) and
2.98±0.32 (11) 102 see-1, and (t4) 30.61±2.83 and 26.71±
3.50 see, in split droplets A and B, respectively. The net trans-
epithelial fluid reabsorption per unit of tubular wall surface (J2)
was 2.72±0.20 and 2.78±0.33 l0 cm3 cm-2 sec1, in techni-
ques A and B, respectively. Since Js remained unaffected by a
16.1 mm Hg HP difference the results suggest that additional
effect(s) of HP counterbalanced the predicted variation in ultra-
filtration of 0.38 10 cm3 cm-2 sec'. An additional effect cor-
related to the change in tubular geometry (r) might account for
the constancy of Js.
The occurrence of 1gM and complement in nonglomerulo-
nephritic renal disease. F. Gudat, M. Mihatsch and W. Lesslauer.
Institut für Pathologie, Universitüt Base!, Base!, Switzerland.
Kidney biopsy specimens of 44 patients were studied by immuno-
histology for the presence of immunoglobulins (IgG, M, A, E),
complement (C'3), fibrinogen, albumin, macroglobulin, lipo-
protein and glycoprotein. Diseases included (light and electron
microscopic criteria): immune complex glomerulonephritis
(GN, 12 cases), hypertension (HT, 5 cases), chronic pyelone-
phritis (PN, 10 cases), and urological diseases without major
alteration of renal parenchyma (UD, 17 cases). 1gM or C'3 or
both were detected in the glomeruli in l00% of GN, 60% of HT,
70% of PN and 41% of UD; and in the arteriolar walls of 83%
of GN, l00% of HT, 70°/ of PN and 82% of UD. In non-
glomerulonephritic diseases (NGND) only 1gM and C'3 were
found. The distribution was segmental in the parenchyma and
focal in the glomeruli with involvement of the mesangium and
the adjacent basement membrane. In contrast, GN showed a
diffuse distribution pattern. In 75% of the GN group, IgG and,
less frequently, other components occurred in addition to 1gM
and C'3. A variety of nonspecific injuries to the glomerulus, thus,
may cause the deposition of 1gM and C'3 by disturbing the
normal passage of macromolecules via the subendothelial-
mesangial pathway. It cannot be decided whether 1gM and C'3
are deposited as inert material independently of each other, as
inactive or as active immune complexes.
Occurrence of acute renal failure in respiratory distress syn-
drome. J. P. Guignard, A. Torrado and E. Gautier. Service de
Pédiatrie, Division de Néphrologie, Hdpital Cantonal Univer-
sitaire, Lausanne, Switzerland. The severe respiratory distress
syndrome (RDS) in newborns is frequently accompanied by
oliguria and edema. The purpose of the present investigation was
to define the nature of this condition. Renal clearance studies
were performed in premature newborns during the first days of
life. The results were compared to those observed in a control
group of premature infants. The renal function tests included
inulin and PAH clearance and the fractional excretion of sodium
and potassium. Inulin space was used as an estimate of extra-
cellular fluid volume. Newborns with RDS had a definitely
lowered GFR (8.55 3.27 mI/inin x 1.73 m2) when compared to
normals (16.1 1.8). The clearance of PAH was also markedly
depressed to 17.5 7.3 mI/mm x 1.73 m2 in RDS as compared to
51.0± 8.9 in normals. GFR showed a negative correlation with
the grade of severity of RDS. Newborns with RDS excreted a
significantly higher percentage of their filtered Na load (4.8')
than controls (0.8z). Extracellular fluid volume was not
significantly different in both groups. Improvement of res-
piratory distress was followed by a progressive rise of GFR and
PAH clearance toward normal values. Intravenous administra-
tion of mannitol in one patient resulted in an immediate in-
crease of urine flow and inulin and PAH clearances. The data
suggest the occurrence of severe depression of renal blood flow in
RDS.
New morphological findings in Alport's syndrome. J. M.
Mihatsch, 11. U. Zol/inger and F. Gaboardi. Institut für
Pat hologie Universität Base!, Base!, Switzerland, and C/mica
Pediatrica deli' Universita di Milano, Milano, Italy. Thirty-three
kidney biopsies from 29 patients, most of them under 20 years of
age, were examined by light and 13 by electron microscopy. At
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the time of biopsy, serum creatinine and blood pressure were
normal in all patients, while creatinine clearance was slightly
reduced in 10 patients. Hematuria occurred in all and pro-
teninuria in 23 subjects. At light microscopy, 3 groups of gb-
merular changes were distinguished: group 1) slight mesangial
matrix and cell proliferation and focal thickening of the peri-
pheral glomerular basement membrane (BM) (both sexes,
mean age, 7.5 yrs); group 2) same findings as in group 1 plus
hyalinized giomeruli (>10%) (four women, mean age, 30 yrs);
and group 3) segmental glomerular lesions (nine men, mean
age, 21.3 yrs; one woman, 39 yrs). Electron microscopy showed
thickening and irregularity of the external side of the glomerular
capillary BM in all patients, and a characteristic lamellation
and, more rarely, reticulation of the lamina densa. Between
stripes of densa material some granular or amorphous osmio-
philic material and, occasionally, membrane-bound bodies could
be identified. The BM changes were rapidly progressive in men
and tended to be stationary in women. BM of Bowman's
capsule and tubules showed only nonspecific thickening.
Lamellation of the lamina densa of the peripheral glomerular
capillary BM is considered as characteristic for Alport's Syn-
drome. The appearance of segmental glomerular lesions signals
rapidly progressive obliteration of glomeruli, which, in turn,
primes subsequent interstitial changes (inflammation, fibrosis)
terminating in contracted kidney 5 to 7 years later.
The development of renal gluconeogenesis. W. Rebien, W.
Fischer, R. Lommel and K. Schärer. Kinderklinik der Universität
Heidelberg, Heidelberg, Federal Republic of Germany. The
activity of phosphoenolpyruvate-carboxykinase (PEPCK), a
key enzyme of the gluconeogenic pathway, was measured in renal
cortex and liver homogenates of rabbits under normal con-
ditions in the prenatal and postnatal period by the method of
Seubert and Huth (Biochem Z 343:176—191, 1963). Four to six
days before birth PEPCK activity was 14% of adult values in
both organs. An increase was noted up to the 20th postnatal
day. On the second day after birth, there was a steep rise in
enzyme activity, which was more pronounced in liver (100% of
adult values) than in kidney (53% of adult values, followed by a
transient fall). Renal glucose production was measured in
isolated tubules of newborn rabbits after 12 h of fasting, with
pyruvate, lactate and Krebs cycle acids as precursors. A mean
increase of renal glucose production was observed from 75% of
adult values on the 5th day to 156% on the 20th day after birth.
Effect of nephrectomy on hypertension, renin and aldosterone in
terminal renal failure. G. Reck, K. Záruba, H. Armbruster, R.
Beckerhoff, W. Siegenthaler and W. Vetter. Departement für
Innere Medizin, Kantonsspital, Universitdt Zurich, and Hdmo-
dialyse-Einheit, Stadtspital Waid, Zurich, Switzerland. Patients
with terminal renal failure and uncontrollable hypertension
which does not respond to either hemodialysis or antihyperten-
sive drug therapy show abnormally high plasma renin activity(PRA) and plasma aidosterone concentration (PA). Five of
27 patients with terminal renal failure had uncontrollable hyper-
tension. PRA ranged from 78 to 26 ng of angiotensin I (AT 1)!
ml/3 hr (mean, 13.0 ng of AT I/ml/3hr; normal value, 0.3 ng AT
l/ml/3hr). PA ranged from 228 to 540 pg/mi (mean, 340 pg/mI;
normal range, 20 to 120 pg/mI). Bilateral nephrectomy was
performed in 4 patients. Subsequently, blood pressure fell to
normal in 3 patients and became controllable in one. A few
days after nephrectomy, plasma aldosterone concentration was
in the lower normal range (<50 pg/ml) in all patients, while
PRA above the limit of detection was found in only one patient.
In the one patient, studied at this time, PRA was undetectable
(<016 ng/ml/3hr) l2hr after nephrectomy. In contrast to the
rapid fall of renin activity, plasma aldosterone concentration
initially increased, probably by increased corticotrophin secre-
tion as indicated by a simultaneous increase of plasma cortisol.
The renin-angiotensin-aldosterone system, thus, may play an
important role in the pathogenesis of uncontrollable hyper-
tension in patients with terminal renal failure.
Renal blood flow and renal transit times of 99mTc-labeled red
blood cells in man: A comparison with indocyanine green. F.
Reubi, C. Vorburger, G. Pfeiffer, J. Tuckman and C. Descoeudres.
Medizinische Universitäts-Poliklinik, Bern, Switzerland. In
animals, the renal mean transit time of erythrocytes is somewhat
shorter than that of plasma. This might be due to axial streaming
of the red blood cells or extravascular circulation of plasma
albumin. It has also been claimed that dye dilution methods
using indocyanine green (IG) overestimate blood flow. In 8
subjects with normal or reduced renal function, 99mTc labeled
red cells (Tc) and IG were injected rapidly into the renal artery.
Renal blood was withdrawn at a constant rate through a
scintillation detector and a photoelectric cuvette. From the
recorded dilution curves renal blood flow (RBF), appearance
time (AT) and mean transit time (MTT) were determined for
the two indicators. The Tc/IG RBF ratio was on the average
0.94 (range, 0.83 to 1.2), the Tc/IG RBF ratio was 0.92 (0.71 to
0.97) and the Tc/IG MTT ratio was 0.99 (0.81 to 1.05). The AT
and MTT ratios were lower in normal subjects with short
transit times than in patients with slower circulation. The ob-
served differences are probably due to extravascular circulation
of a fraction of 1G. These results indicate that IG does not over-
estimate RBF by more than 6% and that in the human kidney
axial streaming of red cells is of little significance.
Goodpasture's syndrome: Antiglomerular basement membrane
antibodies in a renal transplant. F. Reutter, W. Sonnabend and F.
Gloor. Kantonsspital, St. Gallen, Switzerland. After an anephric
period of 8 months with a negative anti-glomerular basement
membrane (GBM) antibody titer for 3 months, transplantation
of a cadaver kidney was performed in a 30-year-old man
with rapidly progressing intra- and extracapiliary glomerulone-
phritis with linear deposits of IgG and C'3 and pulmonary sid-
erosis (lung biopsy). After 5 months with initially good renal
function, the transplant had to be removed because of irrever-
sible chronic rejection. Immunofluorescent examination of the
transplant showed linear deposits of IgG and C'3 along all
glomerular basement membranes, but there were no signs of
recurrent glomerulonephritis. The eluate of the organ reacted
in vitro with normal human kidney tissue: a faint diffuse linear
fixation of IgG along the GBM was demonstrated. The patient
died 3 days later due to Aspergillus fumigatus septicemia. In
contrast to the findings in the lung biopsy, linear deposits of bgG
were now present along the alveolar septal membranes. This case
demonstrates that linear glomeruiar IgG and C'3 deposits might
occur in spite of a long anephric period and a negative anti-
GBM antibody titer. Renal tissue damage by rejection may have
been responsible for reactivation of the immunological process.
Biochemical determination of the viability of ischemic kidneys.
J. W. L. Robinson and V. Mirkovitch. Département de Chirurgie
expérimentale, Hópital Cantonal, Lausanne, Switzerland. A
reduction of the period of normothermic ischemia to a minimum
is indispensable for the reestablishment of function of pre-
served kidney. To gain further insight into the rate of destruction
of the proximal tubular cell during this ischemic period, and to
study the reliability of various tests of the viability of renal
cortex, we have examined dog kidneys subjected to normother-
mic ischemia of different duration. The renal artery and ureter
were clamped for 1, 2 or 3 hours, the vein being left open. After
the ischemia, the clamps were removed and the first venous
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effluent blood was collected. The kidneys were then excised and
the cortex was sliced for examination. All indexes studied chan-
ged progressively with the duration of the ischemia: PAH and
glycine transport in slices and tissue respiration decreased,
whereas tissue water and the liberation of acid phosphatase into
the venous blood or into the incubation medium increased.
Some indexes obviously changed more precociously or to a
greater degree than others, and it was found that the transport of
PAH and the liberation of acid phosphatase into the incubation
medium were the most sensitive indexes revealing a close and
highly significant correlation with each other, whereas glycine
transport and oxygen consumption were much less satisfactory.
The role of the rat kidney in uric acid exchanges. Fran
Roch-Ramel, May Tellier and Georges Peters. Institut de Pharma-
cologie de 1' Université de Lausanne, Lausanne, Switzerland. The
kidney of the rat has been shown to synthesize as well as to
catabolize uric acid: enhancement of neosynthesis of urate by
infusing hypoxanthine enhanced, depression by allopurinol
depressed, the fractional excretion of urate in urine. In the pre-
sent experiments the balance of urate across one kidney of rats
anesthetized with pentobarbital was evaluated by measuring the
concentrations of urate in arterial blood as well as in blood from
the catheterized renal vein and in urine. Renal plasma flow was
measured as C1/renal extraction of inulin. In 6 normal male rats
the amount of urate leaving the kidney with the urine and the
venous blood was nonsignificantly smaller than the amount
entering by the renal artery: arterial entry (AE)=277±60,
urinary excretion (UE x ) = 200 38 and amount shed into renal
vein (DV)=46±9 vM-kidney1•Kg of body wt'min'. InS
rats injected (10 mg/kg iv.) and continuously infused (0.25 mg/
kg.min) with hypoxanthine, AE=238± 37, UEx= 186±63 and
DV=79±9 VM-kidney1.Kg of body wt1.min1. Blocking
the renal (as well as extrarenal) uricase activity by oxonate (100
mg/kg i.v., followed by 25 mg/kg.min i.v.) in 6 animals treated
with hypoxanthine resulted in significant (P <0.05) net addition
ofurate (+353 119 vM-kidney1.Kg of body wt' min1) to
blood and urine: AE = 2,915 934, UEx = 3,189 108 and DV =
359±41 vM-kidney1.Kg of body wt'.min1. The normal
rat kidney, thus, eliminates urate mainly by urinary excretion,
and possibly additional small amounts by oxidation to allantoin.
When uricase activity is inhibited by oxonate and neosynthesis
of uric acid stimulated by infusing a precursor, the kidney
synthesizes large amounts of urate, which are partly excreted
into the urine and partly enter renal venous blood.
Renal uric acid excretion studied by free-flow micropuncture in
the rat. Domique de Rougemont and Fran coise Roch-Ramel.
Inst itut de Pharmacologie de 1' Université de Lausanne, Lausanne,
Switzerland. In male Sprague-Dawley rats anesthetized with
pentobarbital and infused (0.05 ml/min) with buffered isotonic
saline containing 5% inulin, 5°/ mannitol and either 6 (group
A) or 14.9 (group B) mrvt urate (plasma urate, 72±6 or 137± 6
M ( SE), urine samples and free-flow samples of proximal or
distal tubular fluid (TF) were obtained. In 20 samples of
proximal fluid from group A, TF/P urate: TF/P inulin was 1.0
0.1 (TF/P urate, 1.4±0.1), and in 16 samples from group B,
0.8±0.1 (TF/P urate, 1.0±0.1), indicating no consistent net
movement of urate, but net reabsorption in certain tubules and
net secretion in others, often in the same animals. Groups A
and B did not differ in this respect. The distal values were 0.39
0.03 (N=11) for TF/P urate:TF/P inulin in group A (TF/
P urate, 1.4 0.3), indicating extensive reabsorption of urate
between late proximal and early distal tubules, and 0.50± 0.03
(N= 13) in group B (TF/P urate, 1.7 0.2), indicating less exten-
sive reabsorption. No net movement of urate occurred in distal
tubules. These values differ from our data published earlier
(Experientia zq: 766, 1973); in these experiments the plasma urate
concentrations had been underestimated because of the adsorp-
tion of urate by the filters used for ultrafiltering the plasma. The
TF/P urate : TF/P inulin found in the present experiments also
were significantly lower than those reported by Greger, Lang and
Deetjen (Pflugers Arch. 324:279, 1971).
NaK-ATPase in the nephron of adrenalectomized rats: Induc-
tion or stimulation by aldosterone? U. Schmidt, J. Schmid, H.
Schmid and U. C. Dubach. Enzymlaboratorium, Medizinische
Poliklinik, Department Innere Medizin, Universität Base!, Base!,
Switzerland, and Pat hologisches Institut der Universität Tübingen,
Tubingen, Federal Republic of Germany. Previous results in
adrenalectomized rats have shown a rapid stimulatory effect of
aldosterone (Al) on NaK-ATPase, mainly in the thick ascend-
ing limb of Henle's loop (DTI) and in the distal convoluted
tubule (DTC). In an additional study we injected cyclo-
heximide(Cy) together with Al to prove that this stimulatory
effect is mediated by enhanced protein synthesis. Cy did not
prevent the stimulatory effect of Al in the proximal and distal
tubule. We concluded that the hormone acts directly on NaK-
ATPase already present in the plasma membrane, and not via
de novo synthesis of this enzyme. To prove this, 6 male rats,
adrenalectomized 10 days previously, were injected with 4 mg
Cy one hour before each rat was given 12 g of aldosterone
(Aldocorten, CIBA). One hour after Al injection the animals
were killed. NaK-ATPase was measured by an ultramicro-
method (enzymatic P1 analysis combined with NADP/NADPH
cycling) in isolated segments of the proximal convoluted
tubule (FTC), of DTI and DTC with dry weights of 4 to 15 ng.
(Measurements are expressed as moles of P1/Kg of dry wt/hr at
37°C; 0 = number of analyses).
PTC DTI DTC
Normal 1.9 (7) 12.1 (7) 13.2 (7)
Adrex 0.6(6) 1.4(8) 1.6(7)
Adrex+Al 1.0 (7) 5.2 (7) 6.9 (7)
Adrex+Al+Cy 2.4 (6) 6.4 (6) 8.6 (6)
Adrex+Al after Cy 0.7 (14) 3.6 (17) 1.8 (17)
The bottom line of the table indicates that Cy, injected one hour
before aldosterone, prevented the stimulatory effect of Al on
NaK-ATPase in PTC and DTC, but only partially in the DTI.
Protein synthesis appears to be involved in the rapid stimulation
of NaK-ATPase activity by a single small dose of Al.
Renal concentrating ability in central diabetes insipidus (CDI)
and central glucocorticoid deficiency (CGCD). A. Schneider and 0.
Oetliker. Abteiung Paediatrische Nephrologie, Universitäts-
Kinderlinik, Bern, Switzerland. In contrast to normal individuals,
patients with CDI excrete osmotically free water, measurable as
C020, when infused with hypertonic mannitol. When given
exogenous vasopressin they are able to reabsorb osmotically free
water (T61120). A patient is described who was operated for
pinealoma and developed CDI and CGCD. CGCD was diag-
nosed on the basis of a plasma cortisol level of 1.5 sg/l00 ml
(normal, 8.5 g/l00 ml). Before glucocorticoid substitution,
C020 was 2.4 mI/mm. 1.73 m2 without vasopressin, and Tc020
was 0.9 mI/mm. 1.73 m2 under exogenous vasopressin. After five
days of treatment with 25 mg cortisol/day, C020 was 8.6 mI/mm.
1.73 m2 without exogenous vasopressin, and T'020 was 2.4 ml!
min 1.73 m2 under exogenous vasopressin. In five patients
with CDI a direct relationship between C020 and plasma
cortisol levels was seen for the range of C020 from 2.3 to 5.1 ml/
mm 1.73 m2, and of plasma cortisol from 1.2 to 16.7 g/l00 ml.
The data are consistent with the view that glucocorticoids may
enhance NaCI reabsorption in the ascending limb of the loop of
Henle, but more probably depress water permeability of the dis-
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tat convoluted tubule. The results reported exclude the possibility
that cortisol might enhance the water permeability of the col-
lecting ducts.
Lanthanides and amphibian epithelia: Differential effects on the
outer and inner membranes. R. C. de Sousa and J. Marguerat.
Clinique médicale et Institut de Physiologie de l'Université de
Genève, Genève, Switzerland. A strong interaction between
La ++ * and Ca + has been demonstrated in a variety of biologi-
cal systems. In view of the major role of Ca + + in membrane
permeability, we investigated the effects of lanthanides on
sodium and water transport across frog and toad skin. Skins
were mounted in lucite double chambers and exposed to aerated
Tris-Ringer's solutions. Electrical potential difference (PD) and
short circuit current (SCC) were recorded by standard tech-
niques and water flow by means of an automatic, optical
method. Lanthanides (5l0- M) added to the external side of
the skin induced a rapid, sustained increase in PD and SCC.
These effects mimicked, but did not interfere with those of
oxytocin, cAMP and theophyllin, added to the internal side.
Amiloride completely blocked the stimulation of PD and SCC
by lanthanides. In contrast with these results, addition of
lanthanides to the internal side of the skin inhibited the natri-
feric and hydro-osmotic effects of oxytocin, norepinephrine and
cAMP. It is suggested that lanthanides interact with Ca + at the
outer membrane of the epithelium inducing an increase of the
permeability to sodium at sites distinct from those activated by
neurohypophyseal hormones. At the inner membrane, lanthani-
des may affect the stimulus-effect coupling of neurohypophyseal
hormones and norepinephrine by altering Ca + + influx or some
other critical step involving Ca .
Net renal secretion of diphosphonates: A new tubular secretory
Mechanism. U. Troehler, T. Rolli, M. Touabi, J.-P. Bonjour and
H. Fleisch. Pathophysiologisches Institut der Universität Bern,
Bern, Switzerland. Diphosphonates (PCP) characterized by a
P-C-P-bond are new, as yet experimental drugs for the treatment
of myositis ossificans, dental calculus, nephrolithiasis and Paget's
disease. PCP are not metabolized and the portion which is not
taken up by the skeleton is excreted unchanged in the urine. The
urinary clearances of two 14C-labeled PCP, disodium ethane-l-
hydroxy-l-, l-diphosphonate (CEHOP) and disodium dichlorome-
thylene-diphosphonate (CCI2MDp), in conscious rats were higher
than C1, C/C1 being about 1.5. This observation indicates
net secretion of both PCP. Tubular secretion of EHDP was not
influenced by varying urine pH by infusing NH4C1 or NaHCO3,
or by simultaneous administration of high doses of PAH,
probenecid, or of N-methyl-nicotinamide. High plasma con-
centrations of EHDP, of CI2MDP, or of inorganic phosphate
(P1) significantly depressed CEHDP. The secretory mechanism for
diphosphonates, thus, appeared to be different from the well-
known mechanisms for secretion of monovalent anions and
cations. It appeared to be shared by EHDP and CI2MDP and
possibly by P1, and might be shared by other di/trivalent anions.
Net renal secretion suggested active renal cellular uptake of PCP.
This was confirmed by incubation of rat renal slices with
14C-EHDP. Uptake was time-dependent and depressed by low
temperature and the absence of oxygen. It was enhanced by in-
creasing [Ca] and [P1] in the incubation medium. This latter result
seems to be in contradiction to the in vivo effect of Pj on the
clearance of EHDP. PCP, thus, appear to be secreted by a
new secretory mechanism in the rat renal tubule.
Hemodialysis and changes in total blood volume. J. Tuckman
and A. Blumberg. Medizinische Poliklinik, Universität Bern and
Kantonsspital Aarau, Switzerland. Plasma ('251-HSA) and red
cell (51Cr-rbc) volumes were measured simultaneously in 10
stabilized patients one-half before and one-half, 16, 40 and 64
hr after a regularly scheduled hemodialysis. Average weight,
supine mean arterial pressure, and total blood volume before
dialysis were 63.7 kg, 110mm Hg, and 30.1 mI/cm body height.
Immediately after dialysis and on the next three mornings the
respective values were at one-half hour, 61.4 kg, 104 mm Hg,
and 27.2 mI/cm; at 16 hr, 61.6 kg, 102mm Hg and 26.6 mI/cm;
at 40 hr, 62.4 kg, 108 mm Hg and 28.5 mI/cm; and at 64 hr, 63.1
kg, 114 mm Hg and 30.1 mI/cm. The average ratio total body!
large vessel hematocrit did not change significantly and varied
between 0.82 and 0.84. All patients were moderately or severely
asthenic and some had muscular cramps at the end of dialysis.
These symptoms were greatly diminished the next morning and
disappeared within the following 24 hr. Thus, intravascular
blood volume remained essentially unchanged during the first
16 hr after the end of dialysis and then gradually increased in
parallel with the patients' weight. There was no correlation
between the changes of total blood volume or blood pressure and
the patients' wellbeing. Finally, the constant total body/large
vessel hematocrit ratio indicated that hemodialysis was not
associated with significant shifts in blood volume between small
and large vessels.
Malignant tumors in renal transplant recipients. W. Weginann,
F. Largiadèr and U. Binswanger. Pathologisches Institut, Chirur-
gische Klinik A und Departement Innere Medizin der Universität
Zurich, Zurich, Switzerland. Five of 1 32 patients surviving more
than 4 months following kidney transplantation developed
malignant lymphoma (3 cases) or carcinoma of the bladder (2
cases). The 3 malignant lymphomas were classified as diffuse
reticulosarcomas, localized either in both the brain and the
transplant, or in the brain alone. Two of these patients died 9
months after diagnosis. In one case, the tumor had recurred in
spite of surgical excision and radiotherapy. The second patient
underwent surgery alone and died of toxoplasmosis with
encephalitis and myocarditis; no tumor was found at autopsy.
One patient with anaptastic carcinoma of the bladder treated by
partial cystectomy died of widespread metastases. One patient is
alive 9 months after transurethral resection of a papillary car-
cinoma of the bladder without evidence of metastases, and
excision, by transurethral resection, of 4 local recurrencies.
Immunosuppressive therapy was continued in all patients. To
our knowledge, only one case of a noninvasive carcinoma of the
bladder after renal transplantation has been reported. The occur-
rence of bladder tumors under immunosuppressive therapy
might be related to prior analgesic abuse in our patients.
